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Abstract

The COVID-19 pandemic has led to the rapid implementation of many innovative technologies in
universities and colleges. Virtual reality (VR) is one of the technologies that can be implemented by
providing audio and video content that can be interactively viewed and experienced. Immersive virtual
reality technology such as ThingLink, Veative, and Cave automatic virtual reality (CAVE) program can be
used as a learning and training tool in the classroom to create a simulated experience like real-life
scenarios for students in the event of a pandemic (Huang et al., 2021). Many colleges and universities
use VR in their educational programs as this technology offers many benefits, including encouraging
students to learn through simulations. In the field of STEM and agricultural science, there are few
studies related to integrating VR into courses and to the intention of using it. There is a need to study
the factors that contribute to successful implementation in the classroom. A qualitative and
quantitative research design will be used in this study. This study will assist in the development and
integration of VR across the globe in STEM and agricultural science courses for both students and
instructors.

Keywords: Virtual Reality, Technology Acceptance Model, Spatial Presence Experience Scale,
Salient Belief, Theory of Planned Behavior, Science Education, STEM Teaching and Learning, Agricultural
Sciences
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An Analysis of Virtual Reality Utilization in STEM
As a training and learning tool, virtual reality can be used in STEM during the period of a pandemic
(Mathende, 2021; Huang et al., 2021; Mead et al., 2019; Klippel et al., 2019; Rahim et al., 2013; Yildirim
et al., 2018). The impact of VR in STEM learning at public HBCU during and after the pandemic by
examining student beliefs and intentions. In an animal science study, various topics can be addressed in
VR, including animal husbandry, housing, and harvesting (Feng et al., 2014). Agricultural technology has
successfully been applied to the agricultural industry in the form of a virtual agriculture system which is a
great example of virtual reality technology in action (Feng et al., 2014). In the context of the pandemic
and the aftermath of the pandemic, virtual reality (VR) is a technology that is gaining popularity. Using
virtual reality to enhance learning and training promotes real-life simulations in the classroom (Dirin,
2020). Based on Huang (2020), simulation technologies like VR learning environments will promote
creativity and effectiveness in learning at historically black colleges and universities (HBCU). Virtual reality
technology can be used in hybrid classrooms across all colleges and universities to improve academic
performance in various science, technology, engineering, and mathematics (STEM) courses (Huang,
2020). To gain a better understanding of how VR technology is being used in STEM fields, we need to
examine the variables within the VRTAM (Hartmann et al., 2016). These variables include AT, PU, PEU, PA,
SL, and BI. The findings of the study will provide information regarding student beliefs, interests,
motivations for learning, perceptions, attitudes, and the likelihood of students using virtual reality in STEM
courses.
Theoretical Framework
Technology Acceptance Model (TAM) was developed by Davis in 1986. Based on Ajzen and
Fishbein's (1975) theory of reasoning action (TRA) and theory of planned behavior (TPB). The TAM
consists of two variables: perceived ease of use (PEU) and perceived usefulness (PU), which study
behavioral intention (BI) toward actual use (AU). Technology influences the adoption of VR. An
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individual's intention is their behavior to use information technology. Attitude (AT) is an evaluation of
technology use. Behavior intention (BI) is influenced by their attitude toward their behavior about the
conduct in question. Perceived usefulness (PU) is the perception that technology helps improve
performance. Perceived ease of use (PEOU) describes the person's perceived ease of use after adopting
new technology. User actual use (AU) is how users utilize technology (Doulani, 2019). As predictor
variables, TAM uses PU and PEU (Castiblanco Jimenez et al., 2020). In the agricultural science curriculum,
virtual reality is evaluated through variable BI. The paradigm determines BI by the beliefs of PU and PEU.
A person's attitude directly impacts BI (Motshegwe & Batane, 2015). A study by Wallgrün et al. (2019)
defines attitude as the emotional response to technology deployment that mediates PU, PEU, and BI.
The technology acceptance model is referred to in figure 1 (Davis et al., 1989).

Figure 1: Technology Acceptance Model (Davis et al., 1989).
Literature review
Gartner's hype cycle predicts virtual reality as an emerging technology within ten years
(Gartner, 2022). VR can enhance student learning and provide a safe learning environment during
pandemics in various settings, including museums, chemistry laboratories, poultry farms, etc. (Oliveira &
Corrêa, 2020; eschoolmedia, 2021; Queiroz et al., 2022; Quaid et al., 2020; Filter et al., 2020). There have
been studies that indicate virtual reality improves student learning outcomes and real-life experiences,
increases motivation and interaction, reduces learning anxiety, increases self-efficacy and cognitive level
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of learning, and creates knowledge for students (Grivokostopoulou et al., 2021; David, 2018; Allen, 2021;
Mathende, 2021; Huang et al., 2021; Klippel et al., 2019; Rahim et al., 2013; Klippel et al., 2019; Rahim et
al., 2013; Makransky, & Mayer, 2022). As a learning supplement, virtual reality can assist in improving
student learning outcomes (Mead et al., 2019). There has been a significant improvement in scores,
presence, enjoyment, interest, and knowledge retention using virtual reality. Researchers have
demonstrated that VR can assist users in improving their productivity in agriculture sustainably (Farshad,
2022). Increasing student success by enhancing and expanding VR-based classroom technologies (Weng
et al., 2019). Technology can assist colleges in overcoming many challenges associated with learning and
teaching students (Mayer et al., 2009). It has been shown in several recent studies that students drop out
of STEM programs due to poor grades (Rafi, 2014) and that approximately half of the dropouts in the
United States change to non-STEM programs for a variety of reasons, such as low motivation and low
grades. The use of computerized equipment for lectures and laboratories can enhance student
performance in the classroom and identify the factors that influence the acceptance of the courses (Habib,
2010). Educators can use VR technologies to enhance their teaching skills, which is currently being
discussed in the education sector as a teaching tool (Yildirim et al., 2018). By infusing VR into the
classroom, universities must evaluate the impact that VR may have on student behavior and attitudes
regarding using technology in the classroom (Jyi-Chang Tsai et al., 2021). To gain a better understanding
of how VR technology is being used in STEM fields, we need to examine the variables within the VRTAM
(Hartmann et al., 2016). These variables include AT, PU, PEU, PA, SL, and BI. The findings of the study will
provide information regarding student beliefs, interests, motivations for learning, perceptions, attitudes,
and the likelihood of students using virtual reality in STEM courses. This study will focus on emerging
technologies utilization, technology adoption, and intention to use in the classroom. There is a need to
study the variables that support the use of immersive virtual reality (IVR) in undergraduate HBCU in STEM
and agricultural sciences.
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3.1 Cave Automatic Virtual Reality (CAVE) in Education
As a result of the pandemic, virtual reality in education was complicated by health and sanitation
issues related to headsets. To utilize the CAVE, users must stand next to each other while the platform is
being used. The field of education is becoming increasingly reliant on virtual reality technologies, such as
the Cave automatic virtual reality program (CAVE). In virtual reality, CAVE is a technology that integrates
information with real-world environments using devices such as controllers, which are connected to the
internet and allow objects to interact. Cave automatic virtual reality program (CAVE) is designed to
transform computer-generated graphics into an immersive experience where the real and virtual worlds
are combined, for example, with the overlaying of holograms. However, it is still considered more
advanced than head-mounted virtual reality because it combines projectors, cameras, and sensors to
make interaction possible. To differentiate CAVE from other virtual realities, the most important thing
that separates them is that it allows the users to interact with the environment and other users while
interacting with them. One of CAVE's main goals is to educate and improve students' skills in science,
technology, engineering, and other engineering fields. In this simulation, objects are configured in threedimensional space where they can be controlled using controls and interact with using physical properties
like what they have in the real world. It has been suggested that students can present their results in a
physical space through technology without involving physical processing (Lafargue, 2018; Barteit et al.,
2021; Papanastasiou et al., 2018).
3.1.1 ThingLink and Veative
ThingLink will be used as part of the introduction to animal science course. The Veative software
is used in genetics class as an educational library. Veative application enables users to access many online
educational libraries through its application. With the aid of handheld devices, Veative offers a variety of
study content, including wetlands and concepts in science and mathematics, which can be easily
understood through computer-generated graphics and photorealistic images. The ThingLink virtual reality
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system works from a cloud-based platform that makes it easy to use anywhere and can be implemented
in STEM and agriculture classrooms as presentations. The quizzes, 360 images, text, reader, 360 videos,
videos, 2d images, and links can be added to share information with students in a virtual tour or using
virtual three-dimensional models. In ThingLink, presentations can be personalized and used for
presentations in STEM and agriculture classrooms. In the ThingLink presentation, the teacher can explain
the components, features, and elements of an engineering model to help the student better understand
and experience using a 360 camera. ThingLink is a 3D educational platform where students can visualize
real-world scenarios using 3D images, for example, virtual labs (Papanastasiou et al., 2018). The results of
a recent study indicate that virtual reality can greatly help teachers in the field of medicine and STEM to
teach more effectively. It is, therefore, necessary to develop and implement virtual reality applications in
classrooms if these applications are to be effective in the classroom.
3.2 Advantages of Virtual Reality
Using virtual reality has several advantages, and the following are just a few of them (Queiroz et.
al, 2022; Weng et.al, 2019):
•

Using 360-degree cameras and computer-generated graphics, users can create

environments both in the virtual world as well as in the real world.
•

A virtual reality environment can be used to provide a safe learning environment

in a variety of settings like museums, chemistry laboratories, poultry farms, etc.
•

Many educational topics can be used as a starting point for creating content for

VR.
•

Virtual reality is a powerful educational tool and can enhance STEM and non-

STEM learning using VR.
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•

It offers students a different perspective in which to interact with and respond to

different actions taking place all over the globe from a place that is much more
convenient than a physical classroom.
•

Virtual reality can give students access to animal production sites without risking

biosecurity measures.
3.3 Disadvantages of Virtual Reality
When it comes to using VR, there are several disadvantages to consider (Makransky, & Mayer,
2022), such as:
•

There is a higher cost associated with the immersive VR system than google

cardboard.
•

Even though the device is functioning well, there are a few challenges with the

hardware and software.
•

Virtual reality requires prior knowledge to be used effectively.

•

It is possible that illusions could lead to a mixture of real and virtual worlds being

confused due to the ambiguity of real and virtual worlds.
•

There is a possibility that users will feel motion sickness after experiencing VR for

the first time.
3.4 Virtual Reality in Agriculture Science
Virtual reality in Agriculture can be successfully applied to the agricultural industry through
learning and training in virtual environments. This animal science study can cover various topics,
including animal husbandry, housing, and harvesting. A real-time inside look at working facilities without
risking biosecurity or traveling to the sites and viewing real-world examples of agricultural genetics at a
rapid pace without having to wait for many generations between generations. An example would be the
production of roan cattle to demonstrate codominance or the genetic engineering of corn. Feng et al.
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(2014) have demonstrated the importance of virtual technology in various industry sectors, including
agriculture, management, production, circulation of goods, equipment design, and manufacturing.
3.4.1 Benefits of Using Virtual Reality in Agriculture Science
The technological advancements in immersive virtual reality environments as it simulates plant
growth, livestock, and aquaculture, where students were able to learn virtual growing of crops, as these
virtual farms in virtual reality environments can be created to simulate a real farm using virtual reality
(Mathende, 2021; Huang et.al., 2021; Mead et al., 2019; Klippel et al., 2019; Rahim et al., 2013; Yildirim
et al., 2018). As a result of altering the environment, crop growth and agriculture cultivation methods can
be observed. For example, how the growth of crops can be changed. The students should be able to take
advantage of innovative agricultural land management strategies by using virtual technology that plays a
significant role in promoting agricultural science learning. The result of the teaching process can be
improved, and the effectiveness and a rise in enthusiasm for learning because of the improved
educational process.
4.0 Problem statement
In Historical Black Colleges and Universities, it is estimated that 48% of African American students
enrolled in programs in science, technology, engineering, and mathematics are going to drop out after
their first year of study (Rafi, 2014). Studies have shown that students who use virtual reality in learning
are more likely to perform well and be interested in using it in the classroom. This study will investigate
student attitudes toward VR technology to encourage students towards its use and to find the results
based on the intention to use using VRTAM variables in STEM courses (agricultural sciences and
engineering courses) in a public HBCU in southeastern Louisiana.
Research question
The research questions are as follows.
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1. How will VR acceptance impact students' learning in STEM (agricultural sciences and
engineering) at HBCU institutions?

2. How will VR facilitate HBCU students' learning in STEM (agricultural sciences and engineering)
fields based on VRTAM variables?

5.0 Conclusion
This study will examine the effectiveness of an immersive virtual reality (IVR) experience for
learning in STEM and agriculture science using ThingLink, CAVE, and Veative. Virtual reality can also be
successfully integrated into STEM and agriculture disciplines in the HBCU classroom. The study will use a
spatial presence experience scale to enhance the learning experience through the sense of participation
by providing participants with a sense of being present virtually. The results will identify the intention to
use VR in agricultural science, and STEM education demonstrated in this study. In the future,
researchers should conduct additional studies with a larger sample size sample across various
institutions using IVR in non-STEM STEM programs in the college classroom.
6.0 Significance of the study of work
The impact of immersive virtual reality technologies during the pandemic, such as Veative, CAVE,
and ThingLink learning in STEM courses (agricultural sciences and engineering) at a public HBCU on
students' learning is significant. This study will discuss issues related to integrating VR in the classroom,
influencing student VR practices, and the future implementation of VR in various courses and classes
based on the technology acceptance model (TAM). The study will address gaps in the literature review
and new views for future research on VR in multiple fields that improve learning. This study will also add
existing knowledge and literature on promoting educational VR in the agricultural sciences using the
technology acceptance model and implementing VR with the intention of use by students. This research
will show the effectiveness of VR when integrated into STEM (agricultural sciences and engineering)
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courses to improve student learning. This study will be used to help educators to develop educational
content in STEM and agricultural science courses to identify factors that are related to adapting VR-based
learning through TAM.
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